New inputs  by Gross, Michael
Current Biology Vol 18 No 3
R100
Unless we look anew at agriculture 
in terms of the balances between 
wider benefits and impacts and link 
this to current and future societal 
drivers, we will continue to pay  
lip service to the concept of  
sustainability without ever developing 
ways to achieve it, they argue.
Part of the problem in facing 
the future is the remarkable past 
achievements. In recent decades 
there has been a huge growth in 
agricultural production, with  
increases in food supplies across 
many regions of the world since  
the beginning of the 1960s. In one 
of the papers, Jules Pretty, at the 
University of Essex, writes that, 
since then, aggregate world food 
production has grown 145 per cent.  
In Africa it rose by 140 per cent, in 
Latin America by almost 200 per cent  
and in Asia by 280 per cent. The 
greatest increases have been in 
China, where a five-fold increase 
occurred, mostly during the 1980s 
and 1990s. In industrialized countries, 
production started from a higher 
base; yet still doubled in the US over 
40 years and grew by 68 per cent in 
Western Europe.
Over the same period, world 
population has grown from  
three billion to more than six billion, 
imposing an increasing impact of 
the human footprint on the Earth 
as consumption patterns change. 
Although per capita agricultural 
production has outpaced population 
growth for each person today, there is 
an additional 25 per cent more food 
compared with 1960.
But these figures also mask 
regional differences. While Africa has 
increased production overall, per 
capita figures reveal that the  
continent is producing 10 per cent 
less today compared with 1960.
Concern about sustainability in 
agricultural systems centre on the 
need to develop technologies and 
practices that do not have adverse 
effects on environmental goods 
and services, are accessible to and 
effective for farmers, and lead to 
improvements in food productivity,  
in contrast to many recent  
agricultural developments.
Many researchers now believe 
that urgent new approaches are 
needed that will integrate biological 
and ecological processes into food 
production, minimize the use of those 
non-renewable inputs that cause harm 
to the environment or to the health of 
farmers and consumers.
There is also concern to make 
productive use of the knowledge and 
skills of farmers, to substitute human 
capital for costly external inputs, 
and make productive use of people’s 
capacities to work together to solve 
common agricultural and natural 
resource problems, such as for  
pest, watershed, irrigation, forest  
and credit management.
One of the new concepts is 
improving ‘natural capital’ as a means 
of profiting from the best use of the 
genotypes of crops and animals and 
the ecological conditions under which 
they are grown or raised.
Most agricultural sustainability 
improvements occurring in the 
1990s and early 2000s appear to 
have arisen despite existing national 
and international policies, rather 
than because of them, writes Pretty. 
Although almost every country 
would now say it supports the idea 
of agricultural sustainability, the 
evidence points towards only patchy 
reforms. Only three countries have 
given explicit support for sustainable 
agriculture: Cuba has a national 
policy for alternative agriculture; 
Switzerland has three tiers of 
support to encourage environmental 
services from agriculture and rural 
development; and Bhutan has 
a national environmental policy 
coordinated across all sectors.
The authors hope that the  
new collection of reviews will help 
move this agricultural debate forward  
more widely.Travelling through wine-producing 
areas, one can easily get the 
impression that there is nothing 
but vineyards for miles around, 
and grapevines are the only life 
A new project looks at ways to boost 
natural methods to help manage some 
of the most valuable agricultural land 
in the world. Michael Gross reports.
New inputs form allowed to thrive. However, wine- producers and scientists are 
now beginning to appreciate that 
more biodiversity could help to keep 
pests at bay and improve the yields 
and quality of crops. 
A research project sponsored by 
the environment charity Earthwatch 
is set to investigate the biodiversity 
in a traditional Bordeaux vineyard, 
Château les Vergnes, and to find 
ways in which the wine growers can 
work with nature rather than against Between the lines: Improving biodiversity amongst the rows of French vines may boost natu-
ral pest control amongst some of the world’s most valuable grapes. (Picture: Photolibrary.)
Magazine
R101
view resonated with me, for I realized 
that I did love working with them in 
general and during a given moment. 
Many years later, I noticed that 
some of those who started studying 
Drosophila seemed at best indifferent 
to the little flies and even seemed 
to fight them, which conceivably 
undermined the quality of their 
research.
Another important mentor was, 
oddly, a chairman: Herschel Roman, 
founder and longtime chair of a 
seminal Genetics department, 
in which I was fortunate to be a 
graduate student. He made that 
research group into a tribal entity, 
fostering relentlessly positive 
interactions amongst its members 
(beyond mere camaraderie and 
carousing). Roman also took many 
of the individual trainees in his 
department under his wing and 
routinely informed himself about 
what we were doing experimentally. 
He provided superb guidance for our 
activities as nascent professionals 
and even made specific research 
recommendations from time to 
time. I was not, and should not 
have been, singled out for Roman’s 
attentions. But I appreciated his 
awareness of me, which included 
that Herschel catalyzed scenarios 
by which I received offers for both 
postdoctoral and faculty positions. 
Years later, my admiration of him 
grew, as I realized how special he 
was as a biologist in general and a 
leader in particular. Prof. Roman was 
the opposite of ‘chairman as empty 
suit.’ Among those operating at that 
high level whom I have encountered 
since, few have offered his kind of 
close support for the people they’re 
supposed to lead.
Do you have any other ‘heroes,’ 
as it were, among researchers 
in your field? Yes, two stand out; 
like Ives and Roman, they are 
pretty- much unheard-of by now. 
One is Douglas Kankel, a co-post 
doc of mine. Doug and I worked 
side- by- side on two neurogenetic 
projects using Drosophila. He was 
one of the most insightful critics 
I’ve known; but he displayed this 
attitude with deep knowledge and 
sharp wit, never by way of pure 
naysaying. Kankel opened my eyes 
to the potential of the little flies. I had 
been laboring in the micro-arena that 
could be called ‘genetic genetics,’ 
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Jeff Hall was born in Brooklyn, New 
York, but spent most of his childhood 
years in the suburbs of Washington, 
DC. He was an undergraduate at 
Amherst College in Massachusetts, 
where he began to study genetic 
phenomena in Drosophila. He 
continued in this vein as a graduate 
student at the University of 
Washington (Seattle). When he 
subsequently became a postdoctoral 
researcher at the California Institute 
of Technology (Pasadena, California), 
he made a lateral move into 
neurogenetic studies of Drosophila 
(just as a duck might make a lateral 
move à l’orange). After his CalTech 
stint, he returned to Massachusetts 
to become a faculty member at 
Brandeis University (Waltham), where 
he has spent almost all his time from 
1974 to the present. He has also 
faked some work at the University 
of Maine (Orono), off and on during 
the current century. Throughout 
most of Hall’s career, studies 
performed by him and co-workers 
have involved genetic, molecular 
and neurobiological analyses of 
reproductive behavior in Drosophila, 
as well as analogous investigations 
of the fruit-fly’s biological 
rhythms — along with ways that 
those two phenomena overlap by 
virtue of certain gene actions. 
Who had important positive 
effects on your formative years? 
A key early influence was Philip 
Ives, my first mentor. When I was 
an undergraduate, Ives was a 
sub- faculty researcher. He went  
deaf when he was a student of  
A.H. Sturtevant in the 1930s, making 
it difficult for him to secure a standard 
job. So he was given an ostensible 
‘charity’ position at the little college 
in question (even though he was 
one of the few serious biological 
researchers there). I was assigned to 
Ives as a research assistant. He was 
a superbly dedicated trainer, from 
whom I learned many nuts and bolts 
about Drosophila genetics. Just as 
important, Dr. Ives encouraged me 
to ‘love the little flies’ — implying 
one must feel that way to get the 
most out of one’s organism. This 
Q & Ait. The global agribusiness company Syngenta, which was set up in 2000 in 
the merger of the agricultural divisions 
of Novartis and AstraZeneca, also 
supports the project.
Principal investigator Maarten Van 
Helden from the National School for 
Agricultural Engineers at Bordeaux 
has been running the project for 
around two years with his research 
staff and Syngenta employees, but 
this year, volunteers from the general 
public recruited by Earthwatch will be 
participating for the first time. 
Viticulture in places like the 
Bordeaux region is ideally suited 
for the development and study of 
sustainable agriculture, as its primary 
focus is not on quantity but on 
quality and character. The natural 
environment around vineyards, 
known as the ‘terroir’ helps to create 
the specific character of a wine. 
Therefore, wine growers have a 
strong interest in preserving or even 
enhancing the terroir, which could 
be defined by elements such as 
hedgerows, small forests, or rivers 
and lakes. Van Helden’s project aims 
at a better understanding of the 
biodiversity in such environments and 
providing farmers with new ideas as to 
how they might enhance it. 
The hope is that natural biodiversity, 
possibly including species that 
were lost and then reintroduced, will 
contribute to a natural regulation 
of vine pests and will also help to 
prevent erosion and land degradation, 
and avoid run-off of fertilisers and 
pesticides. While some “farmscaping” 
measures have already been tried in 
some areas and are recommended 
in farming guidelines, their success 
needs to be monitored in the long 
term, such that future measures can 
be based on solid scientific evidence.
When reconsidering their production 
methods, wine growers will also 
be able to benefit from the recent 
publication of the complete genome 
sequence of the Pinot Noir grapevine. 
Anne-Françoise Adam- Blondon, 
who was involved in the sequencing 
work, commented on the biodiversity 
project: “I think that it is a very 
interesting objective; in parallel it 
could be interesting to introduce 
more diversity in terms of grapevine 
cultivars.”
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